INTRODUCTION

Purpose of Research
Adolescence is a critical period of life characterized by physical and psychological changes. Dynamic body changes may affect body image perception in adolescence. Body image perception consists of two important dimensions such as body weight perception and attitudes towards personal physique (Xie et al., 2003) . Boys chose 'health' as the primary reason for weight control (Chung & Lee, 2010; Kang, 2005; Kim & Jang, 2009) , while the girls selected 'good appearance' (Chung & Lee, 2010) , 'purchase of clothes' (Kang, 2005) , and 'enhancement of confidence' (Kim & Jang, 2009) .
Strong correlates of dieting behavior included overweight status, low self-esteem, depression, suicidal ideation, and substance use (Neumark-Sztainer & Hannan, 2000) . Body image perception affects the emotional well-being of adolescents. The more negative the body image, the lower self-esteem they had (Kim & Jang, 2009; . Adolescents with a self-perception as overweight were more likely to experience anxiety and depression than those with a self-perception as normal and underweight (Xie et al., 2003) .
Adolescents are likely to be exposed to a high risk of unhealthy weight control behavior (UWCB). Among those who reported having experiences to lose weight, 17.6% of Korean adolescents experienced unhealthy weight control behavior (Korea Centers for Disease Control and Prevention, 2009) , while 30% of boys and over 55% of girls reported unhealthy weight control behavior in the US (Croll, Neumark-Sztainer, Story, & Ireland, 2002) . Unhealthy weight control behavior is likely to result in physical growth disorders or eating disorders in adolescents.
The total score of eating habits showed no variation according to weight control attempts (Chung & Lee, 2010) , while there were significant differences in the frequency of meals and food according to weight control attempts (Kang & Lee, 2006) . The discrepancy of the results might be due to the small sample size and the absence of controlled covariates. Many studies have been conducted with small clinical samples or a comparatively small population-sample and it has been difficult to accurately investigate weight-related behavior in adolescents (Croll et al., 2002) .
Individual factors associated theoretically and empirically with body weight perception and dieting behavior include a high body mass index (BMI), low emotional well-being, and low self-esteem. The following studies investigated weight-related variables, after controlling for psychological and personal variables: grade, residence, pubertal stage, parents' education levels, family income, and BMI (Xie et al., 2006) , personal (self-esteem, emotional well-being, appearance concerns), socio-environmental (parents in the household, family connectedness, school connectedness, and peer support), behavioral characteristics (academic achievement, alcohol use, bingedrinking, and cigarette smoking) (Croll et al., 2002) , age, living with parents, academic achievement, parents' education levels, economic status, cigarette smoking, alcohol use, sleeping-pill use, and depression (Kim, Cho, Cho, & Lim, 2009) , self-esteem, depression, and anxiety (Paxton, Schutz, Wertheim, & Muir, 1999) . In this research, national schoolbased data were used for analyses and BMI, health, stress, academic achievement, economic status, depression, suicidal ideation, suicidal attempts, and grades were used as covariates.
The purposes of this study were to: 1) compare actual weight with perceived weight, 2) describe the prevalence of unhealthy weight control behavior, 3) determine the differences in psychological and personal variables between participants reporting unhealthy weight control behavior and those not reporting them, and 4) examine the relationship of eating habits to unhealthy weight control behavior in Korean adolescents that will help identify the risk and protective factors associated with unhealthy weight control behavior. The present research examined these associations in a large national sample of adolescents and will provide resources for youth with unhealthy weight control behavior. 
Measures
Variables used in these analyses were weight, height, perceived weight, unhealthy weight control behavior, health, stress, academic achievement, economic status, depression, suicidal ideation, suicidal attempts, grades, frequencies of meals (breakfast, lunch, and dinner), frequencies of foods (fruit, soda, fast food, instant noodles, snacks, vegetables, and milk), and frequency of physical activity derived from the Fifth KYRBWS.
Actual weight BMI is defined as weight in kilograms divided by the square of the height in meters (kg/m 2 ) (WHO, 2000) . In this study, BMI was calculated based on self-reported weight and height. Actual weight was classified by a BMI cut-off for Asian people: underweight (BMI < 18.5), normal weight (18.5 ≤ BMI < 23), and overweight (or obese) (BMI ≥ 23) (WHO, 2000) .
Perceived weight
To measure the self-perceived weight, respondents were asked to answer the following survey question with a 5-point scale: "Do you consider yourself now to be very underweight, slightly underweight, about right, slightly overweight, and very overweight?" Perceived weight was also classified into 3 groups to match the ways to categorize actual weight: underweight (very underweight and slightly underweight), normal weight (about right), and overweight (slightly overweight and very overweight).
Weight conception Weight conception was classified by a comparison of actual weight with perceived weight. Participants who correctly estimated their body weight were classified as 'correct conception' . Participants who perceived themselves as relatively underweight and who were not actually underweight were classified as 'misconception of underweight' . Participants who perceived themselves as relatively overweight and who were not actually overweight were classified as 'misconception of overweight' . Participants who considered their body about right but were actually either underweight or overweight were classified as 'misconception of normal weight' . These four categories were collapsed into two categories of 'correct conception' and 'misconception' .
Unhealthy weight control behavior (UWCB)
With regard to unhealthy weight control behavior, the participants were asked, "Have you used the following methods in order to control weight during the past 30 days?: (1) fasting, (2) nonprescription diet pills, (3) laxatives or diuretics, (4) vomiting, and (5) one-food diet" The participants were asked to answer 'yes' or 'no' for each item. Responses to the 5 items related unhealthy weight control behavior were coded into 3 categories: never, use of 1-2 methods, and use of 3-5 methods.
Psychological and personal measures To measure happiness, health, stress, academic achievement, and economic status, the participants were asked to rate the extent to which they agree with each item on a 5-point Likert scale that ranged from 1 (very low) to 5 (very high). Depression, suicidal ideation, and suicidal attempts have dichotomized conventions. Depression was assessed by asking, "Have you ever felt sadness or depression for more than 2 weeks during the past 12 months?" Suicidal ideation was assessed by asking, "Have you ever seriously thought of suicide in the past 12 months?" Suicidal attempts were assessed by asking, "Have you ever attempted suicide in the past 12 months?" Respondents could answer 'yes' or 'no' for depression, suicidal ideation, and suicidal attempts.
Statistical Analyses
Unadjusted associations between perceived weight and actual weight were compared by cross-tabulation and kappa statistics of agreement. Descriptive statistics (mean, standard deviation, and percentage) were calculated to reflect the characteristics of the participants. Independent t-tests were used to compare the data of scaled variables that include happiness, health, stress, academic achievement, and economic status.
Ordinal regression tested differences in eating habits, physical activities, perceived weight, and weight conception by unhealthy weight control behavior as an ordered, three-category variables (never, use of 1-2 methods, and use of 3-5 methods). The ordinal regression model was stratified by gender. All comments on odds ratio refer to the odds of being in a higher (more), rather than lower, UWCB category, with 'use of 3-5 methods' as the highest (most) category; estimates throughout are followed by 95% confidence intervals. Statistical analyses were performed by IBM SPSS.
RESULTS
Characteristics of the Participants
The characteristics of the participants are presented in Table 1 . More girls than boys reported unhealthy weight control behavior. With respect to the scaled measures, the participants placed themselves in slightly higher levels of health and stress, while, they placed themselves in slightly lower levels of academic achievement and economic status. Girls experienced depression, suicidal ideation, and suicidal attempts more often than boys did (46.2% versus 34.6%, 25.9% versus 16.6%, and 7.2% versus 4.1%, respectively). The majority of participants live with their family at home, while only 5.3% of the participants live with relatives, in boarding houses, or orphanages. The educational attainment of fathers was higher than that of mothers. Slightly more middle school students than high school students were included in the sample. The levels of grades were evenly distributed between girls and boys. Boys skipped meals slightly more than girls did. The frequencies of consuming, soda, fast food, instant noodles, vegetables, and milk are slightly larger for boys than girls (except fruit and snacks). More boys than girls are involved in physical activities, regardless of the level of physical activity. Table 2 shows a cross-tabulation of actual weight with the perceived weight for each gender. The majority of girls and boys place themselves as overweight, 49.0% and 44.7%, respectively. With respect to actual weight status, the majority of girls (62.4%) and boys (47.2%) had normal weight. For the off-diagonal, 45.1% of girls and 32.8% of boys, misclassified their weight status and indicated that girls are more likely to have a misconception of their own weight than boys. In the comparison of actual weight with perceived weight, the majority of girls (31.5%) perceived themselves as being overweight even though their actual weight is normal, while only 15.2% of boys were in this respect. The strength of the corresponding agreement was fair in girls (Kappa=0.32) and moderate in boys (Kappa=0.51). Further analyses to investigate the relationship of perceived weight and the weight conception to unhealthy weight control behavior are needed.
Comparison of Actual Weight with Perceived Weight
Prevalence of Unhealthy Weight Control Behavior
The unadjusted prevalence of overall and individual unhealthy weight behavior by gender is shown in Table 3 . Overall, unhealthy weight control behavior was more prevalent in girls. It is reasonable because the percentage of girls who perceived themselves as overweight was higher than that of boys. Around 20% of girls and 11% of boys reported unhealthy weight control behavior. Looking at individual unhealthy weight control behavior, fasting was the most frequently reported behavior, followed by a one-food diet, vomiting, laxative or diuretics, and nonprescription diet pills, regardless of gender; in addition, fasting or skipping meals was the most commonly reported behavior (Croll et al., 2002) .
Scaled Variables and Unhealthy Weight Control Behavior
The scores for each scaled measure were examined across unhealthy weight control behavior. The following variables were measured by a 5-Likert scale: happiness, health, stress, academic achievement, and economic status. A Kolmogorov-Smirnoff test was used to properly test for normality. The Kolmogorov-Smirnoff test showed that the distributions of all scaled variables were normal and indicated that the data set was fit to a t-test. Table 4 presents the results of mean difference tests of scaled variable scores (happiness, health, stress, academic achievement, and economic status) between participants that reported overall and individual unhealthy weight control behavior and those that did not, this indicates that almost all mean differences are statistically significant. However, significant differences in academic achievement and economic status were not observed between participants that reported nonprescription diet pills and laxative or diuretics and their counterparts that did not. Participants that reported unhealthy weight control behavior scored significantly lower on scaled measures of happiness, health, academic achievement, and economic status; in addition, they scored higher on stress measures.
Risk and Protective Factors Associated with Unhealthy Weight Control Behavior.
Ordinal regression was generated to compare eating habits, physical activity, perceived weight, and weight conception among UWCB categories after adjustment for BMI, health, stress, academic achievement, economic status, depression, suicidal ideation, suicidal attempts, and grades to determine risk and protective factors. Table 5 shows the results of ordinal regression with unhealthy weight control behavior as an ordered three-category variable. Overall unhealthy weight control behavior is defined as admitted use of one or more unhealthy weight control behaviors (fasting, nonprescription diet pills, laxative or diuretics, vomiting, and one-food diet) to lose or control weight.
BMI, health, stress, academic achievement, economic status, depression, suicidal ideation, suicidal attempts, and grades were used as covariates.
Stress, academic achievement, depression, suicidal ideation, and suicidal attempts had a significant relationship with UWCB for both genders. Health, economic status, and grades were significantly associated with UWCB only for girls and the association between UWCB and BMI was significant only for boys. However, UWCB category for both genders was not significantly associated with type of dwelling, educational attainment of father and mother that were used as covariates to examine weight-related variables in the studies of Xie et al. (2006) and . No interactions among variables such as stress, depression, suicidal ideation, and suicidal attempts (that were suspected of interrelationship) were found in the ordinal regression analysis.
A one-unit increase in stress was estimated to increase the odds of being in a higher UWCB category by 21% and 12% for girls and boys, respectively. A one-unit increase in academic achievement was estimated to decrease the odds of being in a higher UWCB category by 12% and 10% for girls and boys, respectively. Those who answered "no" for the questions on depression, suicidal ideation, and suicidal attempts were estimated to have lower odds of being in a higher UWCB category relative to those who answered "yes" for them in both genders. Only for girls, a one-unit increase in health was estimated to decrease the odds of being in a higher UWCB category by 12% and a one-unit increase in economic status was estimated to increase the odds of being in a higher UWCB category by 7%. Grade had significant associations, with 7 th , 8 th , and 9 th graders estimated to have lower odds of being in a higher UWCB category relative to 12 th graders. These odds were 0.47 times, 0.71 times, and 0.85 times lower, respectively. A one-unit increase in BMI (corresponding to an increase in weight of 3.06 kg for a boy at 1.75 meters in height) was estimated to increase the odds of being in a higher UWCB category by 5% for boys. The frequencies of eating meals were related to unhealthy weight control behavior, despite the adjustment for covariates. Those who have breakfast less than 2 days a week had greater odds of placing themselves in a higher UWCB category compared to those who have breakfast more than 3 days a week (1.62 times greater odds in girls and 1.45 times greater odds in boys). No significant relationship between UWCB and the frequency of eating dinner was found in boys. For girls, however, those who have dinner less than 2 days a week were 1.76 times more likely to be in a higher UWCB category compared to those who have dinner more than 3 days a week. The frequencies of consuming soda, fast food, instant noodles, snacks, and vegetables were related to unhealthy weight control behavior in girls and boys. Those who seldom have (less than once a day) soda, fast food, instant noodles, and snacks were estimated to have lower odds of being in a higher UWCB category relative to those who often have them (more than once a day). These odds were: 0.70 times lower for girls and 0.72 times lower for boys in regard to soda, 0.74 times lower for girls and 0.60 times lower for boys in regard to fast food, 0.66 times for girls and 0.59 times for boys in regard to instant noodles, and 0.81 times lower for girls and 83 times lower for boys in regard to snacks. Significant associations of UWCB with the frequencies of meals and snacks are related to the result of Yoon & Lee (2010) . Yoon and Lee (2010) identified that obese adolescent girls consumed a significantly greater number of items for snacks and fewer food items for regular meals compared to non-obese girls (Yoon & Lee, 2010) . Those who seldom have vegetables were more likely to be in a higher UWCB category compared to those who often have vegetables, with an odds ratio of 1.22 for girls and 1.17 for boys. Only for girls, those who seldom have fruit were less likely to be in a higher UWCB category compared to those who often have fruit, with an odds ratio of 0.88. However, no significance between UWCB and the frequencies of lunch, fruit, and milk was found in both genders.
The frequency of physical activity was not significantly associated with UWCB. Perceived weight and weight conception were significantly associated with UWCB for both genders. Those who perceived themselves as underweight were less likely to be in a higher UWCB category compared to those who perceive themselves as overweight, with an odds ratio of 0.76 for girls and 0.75 for boys. Those who correctly estimated their body weight were less likely to be in a higher UWCB category compared to those who misconceived their body weight, with an odds ratio of 0.87 for girls and 0.83 for boys. Girls and boys shared common protective factors associated with UWCB: often having breakfast and vegetables, perceiving their weight as underweight than overweight, and correct weight conception. Protective factor unique to girls were often having lunch and dinner. Girls and boys shared common risk factors: often consuming soda, fast food, instant noodles, and snacks, with girls as a group, showing having fruit often as a risk factor associated with UWCB.
CONCLUSION
This study compared actual weight with perceived weight, described the prevalence of unhealthy weight control behavior, determined the differences in psychological and personal variables between participants reporting unhealthy weight control behavior and those not reporting them, and examined the relationship of eating habits to unhealthy weight control behavior in Korean adolescents.
Summary
A sample of individuals who have experienced weight control and answered questions on unhealthy weight control behavior with dichotomized conventions were selected out of KYRBWS participants for this research. The results of this research are as follows.
First, there were considerable discrepancies between perceived weight and actual weight and the discrepancy was more marked in girls. Second, overall, unhealthy weight behavior was more prevalent in girls and fasting was the most commonly reported behavior. The results are related to those of previous studies (Chung & Lee, 2000; Kim & Jang, 2009 ) that identified that girls were more interested in weight control than boys were. The discrepancy between the actual weight and the perceived weight was more prevalent in girls, who employed UWCBs more than boys did; in addition, the UWCBs seemed to be motivated by perceived weight rather than actual weight. This point is consistent with other studies (Cheung, Ip, Lam, & Bibby, 2007; Kim & Jang, 2009 ). Third, participants that reported any unhealthy weight control behavior were less likely to be happy and healthy than were those that did not. In addition, significantly lower academic achievement and economic status were found in those with unhealthy weight control behavior. Fourth, skipping meals, more often consuming soda, fast food, instant noodles, and snacks, perceived overweight, and misconception of weight were independently associated with unhealthy weight control behavior, which were revealed as risk factors, even after controlling for BMI, health, stress, academic achievement, economic status, depression, suicidal ideation, suicidal attempts, and grades. The improvement of protective factors and minimization of risk factors through Home Economics classes (and other classes relevant to health) may mitigate unhealthy weight control behavior of adolescents.
Discussion
This study employed national survey data appropriate to the accurate analyses of unhealthy weight control behavior and investigated unhealthy weight control behavior with covariate controls relevant to weight-related behavior. The results of this study reinforced the benefit of having regular meals and the harm of consuming soda, fast food, instant noodles, and snacks that are topics covered in Home Economic classes on eating habits. As weightrelated concerns increase, the construction of suitable and realistic body perceptions need to be highlighted for intervention programs that ensure the physical and psychological well-being of adolescents.
This study has some limitations with regard to actual weight and perceived weight. First, BMI was calculated by self-reported weight and height instead of anthropometric measures in this study. Even though the KYRBWS data does not provide anthropometric measures, BMI calculation from selfreported weight and height is a limitation of this research. Second, in this research, actual weight was categorized by BMI cut-off for Asian people, which is very simple and commonly used criteria for adolescents in the previous studies (Chung & Lee, 2010; Kim & Jang, 2009; Lee & Kim, 2008; Moon & Lee, 2009 ). However, the BMI-for-age chart is more appropriate for an accurate assessment to classify the actual weight of adolescents. Third, the KYRBWS provides a limited assessment of self-perceived weight appropriateness. No information of the reference point was given to each participant for a self-assessment of weight. For example, figural stimuli introduced by Stunkard, Sorensen, and Schulsinger (1983) can be a resource appropriate to internal or external norms of self-assessment for participants. The figural stimuli were used to measure body perception in the previous studies (Kim & Jang, 2009; ). Bulik et al. (2001) identified that the use of figural stimuli are a robust technique to classify individuals as obese or thin in the US.
The following suggestions for future research are presented based on the results and limitations of this research. Future studies on perceived weight should address various means to estimate body weight such as reference point and figural stimuli. This study focused on unhealthy weight control behavior instead of healthy weight control behavior. The exploration of variables related to healthy weight control behavior may be a future research topic to determine resources that promote healthy weight control behavior in adolescents. Further studies also should address the impact of socio-cultural contexts on body perception and weight control behavior in adolescents. Adolescents are likely to be affected by peer clique for their appearance and body image as well. Paxton et al. (1999) examined the relationship of friend and peer-related variables to body image and eating behavior. KYRBWS data was not available for peer-related variables. Therefore, adolescent perceptions of views and actions by friends with respect to eating habits and weight control behavior are a prospective topic for future study.
